It is quite well known that P-blockers influence the stability of cell membranes, but the effect of Lipids were extracted using a chlorofonn/methanol method. Phospholipids were precipitated from the chloroform phase with cold acetone and following centrifugation the pellet of phospholipids was hydrolyzed in alkaline solution. Fatty acids were extracted with petroleum ether and then methylated with BF3-methanol. This protocol produced methyl esters of fatty acids which were subjected to GC-MS analysis.
Packard 5890 series 11 gas chromatograph, and the Hewlett-Packard ChemStation programme with an NIST/EPA/NIH 75K mass spectral database. The gas chromatographic separations were performed with a HP-5MS fused-silica capillary column (30m x 0.25mm, 0,25pm -film); the column temperature was 1 0 0 '~ for 2 min., increasing to 2 0 0 '~ at 5'c/min. and holding for 15 min.; the injector temperature was 2 2 0 '~~ and the helium flow rate was 2 cm3/min. The MS conditions were as follows: electron energy 70 eV; ion source temperature 176'~; analyser (quad) temperature 100'~; GC-MS interface temperature 2 5 0 '~.
The fatty acids in the phospholipid fraction determined by the GC-MS were identified by comparison of their mass spectra with the mass spectra library and their identity was 95% ' 5% as compared with the standards.
When areas under the peaks were summed up to show the total fatty acids content at the particular cell developmental stage, the concentration of the given fatty acid was calculated as percents of the total fatty acids content. Triplicate analyses of each phospholipid fraction in 5 separate experiments were carried out.
Statistical analyses.
In order to characterize the structure of results pertaining to evaluation of number of cells per 1 cm3 of medium and dynamics of biological activity changes in cells, as determined by spectrophotometric measurement, we presented the following statistics: arithmetic average as a measure of central location and standard deviation as a dispersion measure. Because arithmetic average and standard deviation are normal distribution parameters, goodness of fit of the distribution to normal distribution was assayed with Shapiro-Wilk test. The test mentioned above was performed at a significanse level a=0.05.
Analysis of covariance (ANCOVA) was used to compare linear regression coefficients. In order to test parallelism of dynamics of biological activity changes, as determined by spectrophotometry. Regresion equations were fitted for absorbance value, after logarithmic transformation, because of skewness. Student's t-test was used to identify the life cycle stage at which differences in absorbance appear between examined cultures and control culture.
Homogenity of variance was verified by Levene's test.
Statistical analysis was carried out in Statistica PL software, version 5.1.
Results and discussion
To assess the influence of metoprolol on Chlorella vulgaris culture density a number of parameters for each tested culture were determined: division coefficient (Dc), growth multiplication factor (GMF) and a relative division coefficient (Dcx / Dee) represents the ratio of D,, for metoprololtreated cultures to a division coefficient for control cultures (Dee) ( Table I) . (Table 1) . This relationship was confirmed by a microculture technique. We have also shown that reduction of concentration of xenobiotics resulted in the growth inhibition alleviation. Lodowska et al. (5) employed synchronous Chlorella vulgaris culture to assess the effect on cells at yet another drug used in cardiovascular disorders therapy, that is propranolol. This P-blocker has greater influence on growth parameters of Chlorella vulgaris culture than metoprolol.
Biological activity of cells, as determined by culture absorbance changes at h=680 nm, suggests that metoprolol affects cells collected in the second part of the light phase (from 4 h till 10 h hour) ( Table 2 ).
The dynamics of cells' biological activity changes in control culture and metoprolol-treated cultures is different for every concentration tested (Table 2 ). To test parallelism of the dynamics of cells' biological activity changes course, as determined by spectrophotometry (Table 2 ), the exponential model was fitted. This allowed to obtain the highest correlation coefficients (Fig. 1) .
The ~x~o -~M concentration of metoprolol showed the highest induction of assessed changes as determined by the growth coefficient and absorbance at h=680nm. Therefore, the culture treated with 5x10-~ M metoprolol was chosen to determine fatty.acids content. Table 3) .
Other fatty acids were present at concentrations poorly detectable by the extraction, methylation and separation methods used. Table 2 Metoprolol affect on biological activity of Chlorella vulgaris cells, as determined by culture by culture absorbance changes (h=680nm) in subsequent light phase hours.
The highest concentration of fatty acids from phospholipids of ChlorelIa vulgaris was detected for acids containing 16 (C16) and 18 (C18) atoms of carbon, respectively. When concentrations of all C 16 and C 18 acids were summed up, the participation of the given fatty acid group for the control cells was a follows: C16 acids at t=O h, 4 h, 10 h were 61.3%, 56.8%, 53.9%, respectively. In the presence of metoprolol at 5x1 0 "~ the participation at C16 acids was: at 4 h - 40.6% and at 10 h 44.5% in the control whereas in the presence at metoprolol at concentration ~x~o -~M 33.6%, 43.8% at 4 h and 10 h, respectively (Table 4 ). Table 3 AUPs (area under the peaks) of fatty acids from phospholipids of Chlorella vulgaris calculated per lo4 cells Table 4 The 
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The area under the fatty acids spectrum suggests that metoprolol brings about nearly two times higher fatty acids content in phospholipids of the primary cells (t= 10 h) in comparison to the corresponding control culture cells ( Table 3) . However it does not alter the C161C18 ratio and does not influence the saturation level of the analysed fraction.
There were no significant differences in the fatty acids content in phospholipids for control and metoprolol-treated cultures in the vegetative growth phase (t=4 h). Despite the lack of differences, metoprolol still modifies quantitative ratio of distinct acids in phospholipids extracted from cells at 
Conclusions
As it was stated, the effect of metoprolol as well as propranolol (5) 
